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Frnom the Deste of Special Editor

I am immensely proud to highlight the groundbreaking advancements in protective
coatings technology developed by the scientists at the Naval Materials Research
Laboratory (NMRL), Ambernath. This pioneering research not only underscores our
commitment to excellence but also represents a crucial step forward in ensuring the
longevity and resilience of Naval assets and other Defence infrastructure.

The importance of protective coatings cannot be overstated. These innovations play a
critical role in safeguarding various naval platforms, including ships and submarines,
from the harsh marine environment, significantly enhancing operational life, reliability and performance.
The research and development efforts at the NMRL have led to the creation of advanced coatings that are
designed to withstand extreme conditions such as corrosion and biofouling. These coatings, developed using
state-of-the-art materials and nanotechnology, are among the finest examples of indigenous solutions for
the Indian Navy and the broader defence sector.

Our focus on protective coatings is not limited to enhancing the lifespan of Naval assets but also contributes
to cost efficiency, reducing the need for frequent maintenance and ensuring readiness for operational tasks.
These innovations are also aligned with our national objectives of self-reliance in defence technologies,
as articulated under the ‘MaRe in India' initiative. By leveraging home-grown expertise and cutting-edge
research, we are reducing dependency on foreign technologies and fostering a culture of innovation within
our Defence ecosystem.

The teams at NMRL have demonstrated exceptional dedication, creativity, and technical prowess in
developing these coatings, which stand as a testament to our capability to lead in specialized fields of
materials science. Their efforts are directly contributing to the modernization of India's Defence capabilities
and ensuring the safety and effectiveness of our armed forces.

As we continue to push the boundaries of technology, it is crucial to recognize the collaborative spirit and
passion_for innovation that drives these successes. I extend my congratulations to the NMRL team and
encourage them to continue their pioneering work, which is setting new standards for the Defence sector.

Together, we are forging a stronger, more tesilient future for India’s defence infrastructure, and I am
confident that the advances made by NMRL in the fields of protective coatings will serve as a cornerstone
ffor further innovations in the years to come.

RY Hara Prasad
Distinguished Scientist and DG (NSIM)
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From the Desk of CGuest it

Corrosion is regarded as a slow creeping enemy to all of us and it is affecting our day-
to-day lives. Military assets like warships, submarines, weapons, platforms, arms,
A ammunition, off-shore installations, bridges, sensors, etc. are exposed to very harsh
3 corrosive environment. Corrosion is a hiuge problem not only for civilian sector but also
forthe armed forces as the war equipment are deployed in very aggressive environments
which causes significant stress on them. Corrosion leads to disintegration of almost 5
tons of steel every second worldwide and about 40 % of all produced steel is used to
replace corroded steel.

e :

dxh

The cost of corrosion is huge for our nation and we are spending @ 4.2% of GDP in combating corrosion.
It’s a big issue for the armed forces as we spend nearly 25 % of the budget allocated for maintenance on
corrosion management alone. If we can address some part of it, it is going to provide big saving not only in
the expenditure but it will also lead to longer life of military assets, increased availability, improved safety,
and employment of lesser number of crew.

:
o

Military assets face complex operating environments which triggers all possible types of corrosion to include
general corrosion (of metals in the corrosive media like seawater, chemicals, acids, gases), galvanic corrosion,
bio-fouling driven corrosion, graphitisation of cast iron, stress corrosion, dezincification, fretting corrosion,
pitting corrosion, intergranular corrosion, corrosion fatigue, biofouling and microbial influenced corrosion,
etc.

Naval Materials Research Laboratory (NMRL) since its inception in 1953 has contributed extensively in
the field of corrosion protection of assets of Indian Navy. NMRL has been providing solutions for corrosion
protection needed by our Armed Forces and has successfully developed Coatings which includes speciality
paints, complex concentrated alloy powders and nano crystalline amorphous powders, Surface treatments,
Corrosion-resistant materials, Corrosion inhibitors, Sacrificial anodes, Electrochemical protection which
includes Impressed Current Cathodic Protection (ICCP) and Active Shaft Grounding (A5G), etc. Today,
Indian Navy’s warships, submarines and Indian Coast Guard ships are protected by the anti-corrosion
technologies provided by the NMRL.

This issue of Technology Focus highlights NMRL’s contributions towards development of various corrosion
protective technologies.

Prashant RojatRar
Outstanding Scientist and Director, NMRL
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